This paper examines the effects of both permanent and temporary emigration on human capital formation and economic growth of the source regions. To achieve this end, this paper explores the Chinese provincial panel data from 1980 to 2005. First, the fixed effects model is employed to estimate the effect of emigration on school enrollment rates in the source regions. Relative to this aspect, we find that the magnitude (scale) of permanent emigrants (measured by the permanent emigration ratio) is conducive to the improvement of both middle and high schools enrollments. In contrast, the magnitude of temporary emigrants has a significantly positive effect on middle school enrollment but does not have a significant effect on high school enrollment. More interestingly, different educational attainments of temporary emigrants have different effects on school enrollment. Specifically, the share of temporary emigrants with high school education positively affects middle school enrollment, while the share of temporary emigrants with middle school education negatively affects high school enrollment. Second, the instrumental variable method is applied to estimate the effect of emigration on economic growth within the framework of system Generalized Method of Moments (GMM). The estimation results suggest that both permanent and temporary emigrations have a detrimental effect on the economic growth of the source regions. Our empirical tests provide some new evidence to the "brain drain" debate, which has recently received increasing attention.
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Introduction
Economists have conventionally argued that international migration may deter the development of the source countries (Beine et al., 2001 ). 1 It is usually concluded that South-to-North migration contributes to the deterioration of the world's income distribution because most of the emigrants are skilled laborers of the source countries. Thus, the emigration of skilled labor is traditionally referred to as "brain drain." However, this argument has been challenged. For example, as was surveyed by Docuier and Rapoport (2004) , migration may also have some positive feedback channels, such as remittances, schooling incentives, and return migration after obtaining additional skills, which will certainly contribute to the economic development of the source countries.
One of the possible benefits of migration on source regions pointed out by existing literature is given to the view of schooling incentives, which has been emphasized by a series of recent studies (see e.g., Beine et al., 2008; Di Maria & Stryszowski, 2008) . It is called "brain gain," which suggests that the emigration of skilled laborers may provide incentives for those left behind to invest in human capital, and human capital is one of the key determinants in the long-term economic growth according to the endogenous growth theory (e.g. Romer, 1986; Lucas, 1988) . When emigration is temporary or the decision on schooling investment is made according to future migration opportunities, this kind of "brain gain" is much more likely to occur in the sending countries (Mayr & Peri, 2008) .
Recently, the "brain drain" and "brain gain" issues have attracted increasing attention. In the 1970s, the literature on brain drain and brain gain concluded that skilled workers' emigration adversely affect the welfare of those who remained in the source countries (see e.g., Bhagwati & Hamada, 1974) . A series of recent empirical studies, however, provides evidence revealing that emigration may contribute to the long-term development of the sending countries because emigration of a specific group of highly skilled workers-physicians and nurses-causes a greater production of health workers in Africa.
Despite the progress in obtaining evidence for "brain drain" and "brain gain," however, related research has so far been relatively scarce, and the debate remains. To illustrate this scarcity, rare studies have tried to distinguish the effect of permanent emigration on human capital formation from that of temporary emigration. Second, the varying educational composition of emigrants can have varying effects on the human capital formation of the source countries. As Beine et al. (2008) pointed out, the recent debate on "brain gain" may be partly due to the absence of reliable cross-country data on international migration by educational levels. 2 Finally, even if the -brain gain‖ effect exists, it does not automatically imply the positive effect of emigration on economic growth. For instance, if human capital formation is emigration-oriented, the positive effect of human capital investment is not fully earned by the source regions; therefore, it may be logical to say that -brain gain‖ does not necessarily help the source regions economically. This paper examines the effects of both permanent and temporary emigration on the human capital formation and economic growth of the source regions. To achieve this end, the paper explores the Chinese provincial panel data, the benefits of the use of which extend to several dimensions. First, using data from one country can help avoid the inconsistency problems with statistic calibers, which prevail in cross-country regressions. Currently, China has 31 regions, and each region uniformly complies with the same statistics caliber. 3 Thus, data from one country are more comparable than cross-country data. In addition, China's regions are large enough to realize the purpose of this study because each region's average population is over 33 million, which is larger than that of most countries in the world.
Second, it is easy to distinguish permanent emigration from temporary migration. Since the 1950s, the Chinese government has been strictly implementing a registration system in which each citizen is issued a hukou that designates his/her residential place. 4 It is very difficult to change the residential place designated by the hukou for the Chinese citizens, especially for those in the rural areas, even today when the economic reform policy has been in effect for 30 years now. Thus, migration with the change of hukou is regarded as permanent migration, and migration without the change of hukou is regarded as temporary migration. Third, we can compute the educational composition of migration by using the Chinese census data. In doing so, we can compare the different effects of emigrants with different educational levels on the human capital formation and economic growth in the source regions. Fourth, the panel structure of the Chinese data set helps us to remove the cross-province heterogeneities.
Lastly and most importantly, China offers a source of interesting migration experiences for assessment. As is well known, the hukou system (household registration system) strictly limited the mobility of the population before it was reformed in 1979. At that time, the Chinese labor market was seriously segmented between rural and urban areas. However, with the loosening of these restrictions, China has been experiencing a large-scale (probably the largest domestic labor migration in human history) migration from rural to urban areas and from inland to coastal areas over the past 30 years. For example, Sicular and Zhao (2002) showed that the magnitude of rural-to-urban migration more than doubled from 8.9 million in 1989 to 23.0 million in 1994. In addition, Cai (2003) estimated that there are about 77.0 million migrants based on the 2000 population census, accounting for more than 11% of the total labor force that year. According to the Intercensal Population Survey 2005, National Bureau of Statistics, the number of gross migrants reached about 150 million, of which 47 million were inter-provincial migrants (NBS, 2006) .
As part of the methodology, we estimated both the human capital formation equation and growth equation. For the human capital formation equation, we used the within-group fixed effects model to eliminate cross-province heterogeneities that could bias the OLS estimates. The fixed effects estimation results suggest that permanent emigration has a positive effect on the human capital formation in the source regions. In contrast, we found that the magnitude of temporary emigrants only has a significantly positive effect on middle school enrollment but does not have a significant effect on high school enrollment. More interestingly, the different 4 Section 2 gives a detailed description of the institutional background of migration in China. educational attainments of the temporary emigrants have different effects on school enrollments.
Specifically, the share of the temporary emigrants with high school education positively affects middle school enrollment, while that of the temporary emigrants with middle school education negatively affects high school enrollment.
For the economic growth equation, we used an instrument variable method to deal with the possible endogeniety of migration within the framework of the system GMM (Generalized Method of Moments) estimator. Conditional on the initial level of the per capital GDP, our system GMM estimates suggest that both permanent and temporary emigration have a negative effect on the growth rate of per capital GDP in the source regions. This result is strong in various specifications and after adding a series of control variables.
de Brauw and Giles (2008) also examined the effect of migration on high school enrollment in rural China by using the timing of ID card distribution to instrument migration. The researchers found a negative relationship between migration and high school enrollment. Our paper differs from theirs in three respects. First and most importantly, we defined emigration rate and enrollment rate by age groups, which is a major improvement in the literature. If the emigration is such defined that it includes young people of school age, emigration implies a mechanically negative effect on school enrollment, which does not have many economic behavioral implications. Second, we examined the educational composition of the emigrants based on the level of school attainments in the source regions. Finally, we examined not only the effect of human capital formation but also the effect of economic growth in the source regions.
The remainder of this paper is organized as follows. Section 2 describes the institutional background of migration in China. Section 3 specifies the empirical strategy. Section 4 introduces the data sets and related variables used in this paper. Section 5 presents the estimated results. Section 6 provides the conclusion. 5 
Background

The Hukou System and Migration in China
To achieve rapid industrialization, China adopted the Soviet model of developing the heavy industries as priority since its establishment in 1949. To implement the heavy-industry-oriented strategy, the government not only had to pool many resources (e.g., suppressing the prices of rural products), but it also needed to limit the population migration from rural to urban areas. To intensify the policy, a series of unreasonable regulations was released by the Chinese government to maintain this kind of distorted system artificially. Among these regulations, the Regulations on Household Registration of the People's Republic of China issued in 1958 was the most important;
its target was to restrict the mobility of the population in the name of the law. 5 According to the regulation, there were two different types of hukou: agricultural and non-agricultural. Every citizen had to be issued a hukou status, which designates his/her legal place of residence. Usually, the non-agricultural hukou was held by the urban residents, while the peasants in rural areas were the agricultural hukou holders. Given the limited resources at that stage, the Chinese welfare system only covered the urban residents, that is, only those holding a non-agricultural hukou were allowed to access the various social facilities and social welfare services such as education, medical care, and old-age pensions during the pre-reform period. To protect the employment opportunities and the social welfare of urban residents, an easy solution was to bind these social welfares to one's hukou status. Thus, the hukou system became the base for achieving this target.
As for the effects of the hukou system on China's labor market, related literature documented that the dual segmented labor market was largely caused by the hukou system (see e.g., Knight and Song, 1999, 2005; Meng and Zhang, 2001) . Under the strict hukou system, the rural residents were confined to work locally for life regardless of the low farm productivity induced by the surplus rural labors. Completing a college education was probably the only legitimate way to obtain a non-agricultural hukou for the agricultural hukou holders at that time.
Therefore, although rural laborers had a strong desire for better paying jobs in urban areas, rural-to-urban migration was unheard of before the economic reform. Aside from the urban-rural segmentation, the hukou system also restricted the migration of urban residents, although they had relatively better treatment in social welfare in the hukou system. For example, the employees in urban areas indeed had no right to choose their jobs and to move freely between employment The significant changes occurred in the late 1980s after the government initiated a major reduction in the control of rural-to-urban migration; moreover, the farmers were then permitted to work and to manage businesses in cities as long as they could provide for themselves. The term -rural migrant wave‖ first emerged in 1989, hence reflecting the moderation of the policy relaxation. In effect, the unprecedented magnitude of rural-to-urban migrants was estimated to have reached 8.9 million in that year (Sicular and Zhao, 2002). Furthermore, the end of the food rations in 1992 greatly reduced the migration cost for agricultural hukou holders; it also facilitated rural-to-urban migration. The volume of rural-to-urban migrants more than doubled to 23 million in 1994. Based on the 2000 population census, Cai (2003) reported that there were about 77 million rural migrants in the urban areas in that survey year.
Although after a long-time reform the migration barriers have been eliminated to a certain extent, the hukou system still has certain impacts on the welfare availability for the migrants, especially those from rural areas. This situation has led to the classification of migrants into two: permanent and temporary migrants. The first refers to the migrant workers in destination regions who have legally obtained a hukou of the destination region. The second refers to the migrants who work in destination regions but have not obtained a hukou of the destination regions. 6 Generally, the number of temporary migrants is far bigger than that of the permanent migrants.
In the 2000 census, for example, 74.4% of inter-country migrants were temporary migrants (Fan, 2008, p.72).
Chinese Educational System
The educational system in China is centralized and is mainly classified into four categories: primary school (six years), middle school (three years), high school (three years), and university (four years). There are several exceptions. For example, after finishing the middle school, many students enter technical schools rather than high school. High school is a kind of general education in China. Almost all high school graduates take the university entrance examination.
Students who pass the examination enter universities, while others directly enter the labor market.
In contrast, technical schools develop students' professional skills, and almost all technical school graduates directly enter the labor market.
In 1986, China issued the Law of Compulsory Education, which prescribes that education is compulsory for both primary and middle schools. However, some areas, especially rural areas, took considerable time to meet this stand in the late 1980s and 1990s. Even in the late 1990s, the law remained unenforced in some remote rural areas because the tuition fee was expensive, hence unaffordable, especially for poor families. Therefore, educational development across the country was unbalanced. In addition, the distribution of higher education institution graduates (university level) was highly unbalanced. In 2008, Fan reported that a majority of university graduates in China were employed in the coastal regions; this phenomenon was referred to -brain drain.‖ In 2005, Zhang et al. found that the number of students who went back to school substantially increased during the period of economic reform. This could be attributed to the rapid rise in income inequalities in China. The other is economic growth equation that examines the effect of emigration on economic growth. Both regression equations are specified as follows.
Empirical Strategy
where the growth rate refers to the growth rate of (real) per capita GDP; 1 it X and 2 it X are the two vectors of the other control variables; u and  are the error terms; and  and  are the (vector) coefficients to be estimated. The subscripts i and t are the index province and year, respectively.
The vector of 1 it X includes the educational input (measured as the ratio of educational expenditure to the local GDP), the share of agricultural population to the total population, and income inequality (measured as the ratio of urban income to the rural income). These variables may not only influence enrollment rate but may also be correlated with the emigration rate;
hence, it is important that they be controlled. The vector of in our empirical design because we define emigration and school enrollment on different age groups. Thus, we use the fixed effects model to estimate the human capital formation equation.
In the economic growth equation, we use an instrumental variable method to deal with the possible endogeneity of emigration. Previous studies have suggested several possible candidates. In this paper, we use the wage premium of migration to measure the migration rate in our economic growth equation. Specifically, the wage premium of migration is calculated as the ratio of the local wage rate to the average wage rate in the urban areas of the coastal regions. In China, the coastal regions are host to most of the emigrants. The argument of the exogeneity of this instrument is that, on one hand, the wage differential is certainly one of the major reasons that induce emigration. On the other hand, the wage rate in the urban areas of coastal regions does not seem to affect the economic growth of the local (middle or west) regions directly.
Data
This paper uses the province-level panel data in China for our empirical analysis. As stated in the introduction, using the Chinese data has several advantages. First, data from one country is more comparable than cross-country data because there may be different statistic calibers in different countries. China has 31 different regions, with each region complying with the same statistic caliber. Second, distinguishing the effect of permanent migration from that of temporary migration is easy. Third, we can also compute the educational composition of the emigrants with the census data. Fourth, the panel structure helps us to eliminate the province fixed effects.
Finally, the unprecedented magnitude of domestic migration and the substantial variation of migration across provinces and time periods give us precious opportunity to identify the effects of emigration in several dimensions.
Specifically, we have two datasets. 8 The school enrollment pertained to in this paper is the usual enrollment ratio of middle school to high school. This measure is calculated according to the formula school enrollment rate = enrolls m /graduates m-1 , where enrolls m is the number of students enrolled in the m th education level, and graduates m-1 is the number of students graduated from the (m-1) th education level. For example, the high school enrollment rate of province i in year t is calculated as the ratio of the total enrollment of high schools over the number of middle school graduates in province i and year t. The raw data on enrollments and graduates are collected from various issues of the 8 For a systematic comparison of the two data sets, see Appendix 1. noted that there was a significant adjustment in the regional real GDP according to the first China economic census in 2004. We used these adjusted real GDPs (at the constant price of 1978)
to compute the growth rates.
Following Islam (1995) and others, we separated the period to five 5-year sub-periods to implement the panel data analysis of human capital formation and economic growth. This means that all the right-hand variables of the equations are five-year averaged except for the variable of the initial output level in the economic growth Equation (1). Therefore, this panel contains information on 29 provinces for the period 1980-2005 9 with five-year intervals.
The use of DATA8005 has two advantages. One is that we can track a long time period of migration, school enrollment, and economic growth. In fact, the period from 1980 to 2005 almost exhausted the whole period after the economic reform in China. The other advantage is that we can clearly define permanent migration by exploiting the change of hukou. However, we cannot check the effect of the educational composition of emigrants on human capital formation and economic growth. We also cannot examine the effect of temporary migration given the data set.
The other dataset (DATA9000) used in this paper complements DATA8005 in both respects mentioned above. Migration is directly computed from the 1990 and 2000 Chinese population censuses in DATA9000. 10 Specifically, the temporary migration rate is measured as the proportion of people aged 20-40 who changed their residences in the past five years over the total population of the same age group in the source regions. One advantage of DATA9000 is that it contains detailed information on the educational composition of emigrants.
Specifically, three educational emigration rates (middle school, high school, and college level) are calculated to estimate the compositional effects of emigration on the interested dependent variables. These three variables are defined as the shares of middle school emigrants, high school emigrants, and college graduates out of the total emigrants. The share of migrants with only primary education or lower is used as the base group, which is dropped from both equations.
Using the census data, we can also assign another measure of human capital formation of province i in year t. In detail, the school enrollment ratio rate here is measured as the proportion of students at a related educational level to the total population at the normal graduation age. For example, given that the normal graduation age in primary school is 12, the enrollment ratio in middle school is the proportion of students in year one in middle school to the total population aged 12 in province i and year t. It should be noted that the normal graduation age of primary school can either be 12 and 13, or 12 and 13. Therefore, we have three different measures for the middle school enrollment.
As noted, we deliberately define the migration rate and enrollment rate by different age groups. If emigration rate is defined on the age group including the young people of school age, emigration implies a mechanically negative effect on school enrollment, which does not have many economic behavioral implications. Let us take an extreme case for illustration. Assuming that both migration rate and enrollment rate are defined in the same age group (17) (18) , the dependent variable of the enrollment rate measures the number of students who remain in school.
In contrast, the independent variable of emigration measures the number of students who drop out of school and work outside. Therefore, the relationship between the dependent variable and the independent variable would reflect a similar fact that people drop out of school to emigrate or because of emigration itself, rather than the effect of emigration on human capital investment. In this paper, we are interested in whether the emigration of one group induces the human capital investment of another (younger) group.
In DATA9000, we also collected other control variables listed in both vectors 1 X and 2 X .
In contrast to DATA8005, the other control variables are time point valued to be consistent with the definition of migration and enrollment rates, which is based on the 1990 and 2000 censal years.
The statistical descriptions of the variables of DATA8005 and DATA9000 are shown in Tables 1 and 2, respectively. Data show that the average growth rate of real per capita GDP is about 8% with a standard error of 3.4% over the period of 1980-2005. Comparing the two datasets, one can easily find that on average, the temporary emigration rate (about 34%) more than doubled the permanent emigration rate (about 16%), which is consistent with the usual casual observations. However, school enrollment rates in DATA9000 are much lower than those in DATA8005. For example, whichever of the normal graduation age is adopted, the middle school enrollment in DATA9000 is always lower than that in DATA8005. As for the composition of emigration rates, Table 2 shows that most of the migrants are less educated. This is consistent with the casual observation that many migrants are educated only in middle school or below.
Results
In this section, we analyze the effects of emigration on both human capital formation and economic growth of the source regions by exploring the available panel data of China's provinces. Initially, we present the estimation results of Equations (2)-(3) specified in Section 3 using permanent migration data (DATA8005), and then turn to use the temporary migration data (DATA9000) for both robustness checks and further investigation.
The Effect of Permanent Emigration
In this paper, we employ the within-group fixed effects estimator to regress the human capital equation. To deal with the potential endogeneity of the lagged per capita GDP 
The Effect of Permanent Emigration on School Enrollment
As mentioned earlier, we use two different measures of school enrollment rates, middle school enrollment rate and high school enrollment rate, as the substitutes for human capital formation. Accordingly, we first report the estimates of the effects of emigration on middle school enrollment using the permanent migration data (DATA8005).
Columns (1)-(4) in Table 3 show the fixed effects estimates using the whole sample including all regions in China. Column (1) only includes the involved variables of emigration and time dummies (coefficients are not reported). It also shows that the emigration rate has a positive effect on middle school enrollment and that this effect is statistically significant.
To check for robustness, we add some controls that may influence the enrollment rate and emigration rate step by step. These controls include public education expenditure ratio, urban-rural income inequality, and the proportion of agricultural population. The first two variables are used to control the possible credit constraints for schooling. The last variable is controlled for because there exists a big gap in the educational attainment between rural and urban areas.
Results show that the coefficient of emigration rate is still statistically significant at the 10% level after controlling for the public education expenditure ratio in Column (2), although the estimated magnitude is quite lower than that in Column (1). The next two columns show that the emigration rates still have positive effects on middle school enrollment; however, the coefficients become statistically insignificant after controlling for more variables reflecting income inequality and rural population.
In Columns (5)-(8) of Table 3 , the coastal regions are not included in our analysis because these provinces are usually migrant-receiving regions, which, to some extent, are similar to the developed countries based on the cross-country analysis. 11 Despite this fact, we find that emigration rates cause the middle school enrollment to increase, with a coefficient of around 0.01. The coefficients shown in Columns (7) and (8), after controlling for the inequality and share of agricultural population, are marginally significant at the 10% level. Table 4 presents the estimation of the effects of permanent emigration on high school enrollment in the source regions. Columns (1)-(4) show the full sample estimates. In Columns (5)-(8), we restrict the analysis to the sub-dataset without the coastal regions. Column (1) includes only the emigration rate and period dummies. One may see that the emigration rate has a statistically significant coefficient, with a magnitude of 0.017. This means that on average, one permillage increment in the emigration rate increase the high school enrollment rate by 1.7%. In Table 4 , for instance, we add the public education expenditure ratio to the regression model, giving a statistically significant coefficient of emigration with a smaller magnitude of 0.016. The coefficient of public education expenditure ratio also has an expected sign, although it is statistically insignificant. Column (3) includes the income inequality, and it shows that the emigration rate still has significantly positive effects on high school enrollment at the 10% level;
in addition, the coefficients of the two controls have expected signs. Column (4) controls all the three variables. The result shows that the coefficient of the emigration rate remains positive, but both its magnitude and significance level decline slightly.
Columns (5)-(8) repeat the exercises as Columns (1)-(4) by using a sub-sample dataset, which excludes the 11 coastal regions. Column (5) shows that the emigration rate has a statistically significant positive coefficient with a magnitude of 0.018. When adding the public education expenditure ratio, the emigration rate remains statistically significant. The negative coefficient of the public education expenditure ratio is somewhat unexpected and inconsistent with the first result. However, the effect of public education expenditure is imprecisely measured when its coefficient is statistically insignificant. We further control the other two variables in a step-by-step procedure as shown in Columns (7) and (8); both regressions show that the effect of emigration on high school enrollment is strong that it can control these variables. In addition, the estimated coefficient is positive and statistically significant at the 10% level, although the coefficients have a slight decline. Both income inequality and the proportion of agriculture population have predictable signs and statistically significant coefficients.
Comparing Table 4 with Table 3 , we find that the estimated effect of emigration on high school enrollment is larger than its effect on middle school enrollment. To sum up, the estimated results in both Table 3 and Table 4 show that emigration does have a positive effect on school enrollment even if some of the coefficients are not statistically significant. The results presented here suggest a positive effect of permanent emigration on human capital investment in the source regions.
The Effect of Permanent Emigration on Economic Growth
We now analyze the effects of emigration on growth (see Table for the results). Following the literature we reviewed, we adopt the system GMM estimator in this study to carry out the regressions. As mentioned in Section 4, the wage premium of emigration is used to measure the emigration rates in the economic growth equation.
Columns (1)-(4) in Table 5 report the two-step system GMM estimates. Column (1) includes the emigration rate, investment ratio, initial output level, and period dummies (the coefficients are not reported). It also shows that the three variables have statistically significant coefficients at the 1% level. Emigration rate has a negative impact on the economic growth rate, with a magnitude of -0.004. This means that one permillage increase in the emigration rates will decrease the growth rate of that of the province by 0.4%. The negative coefficient of the initial output level implies that there is a convergence in the output per capita between regions.
The results of the diagnostic tests for the GMM model are reported in the second panel of Table 5 . Applying the Arelleno-Bond test for autocorrelation in first difference errors, we find that the test for AR(1) rejects the null hypothesis of no first-order autocorrelation. In contrast, the result of the Arelleno-Bond test for AR (2) shows that the null hypothesis of no second-order autocorrelation cannot be rejected. These results support the requisition of implementing the GMM estimation. Furthermore, we conduct a Sargan overidentifying test to examine the validity of the additional instruments. 12 The p-values of the Sargan test suggest that these instruments are statistically valid.
To check the validity and acceptability of the results, we also add some controls to the basic growth regression in Columns (2)-(4). Column (2) includes the budget expense ratio and the degree of openness. Budget expense ratio is used to represent the government size, which is usually argued to have detrimental impacts on growth (see e.g., Barro, 1991 Therefore, these estimates provide the upper and lower bounds for the robustness check of the system GMM. 13 Following their procedure, we also conduct these two regressions. The results are presented in Columns (5) and (6) . In comparing the coefficient in Column (4) with that in Columns (5) and (6), it is clear that the coefficient of 1 ln( ) t per capita GDP  in Column (4) stands between the coefficients in Columns (5) and (6). This indicates that the system GMM estimates are reliable.
The Effect of Temporary Emigration
As stated in the introduction, although the permanent migration in China may probably be more comparable with the international migration, this measure can only provide the gross migration rate. To obtain the composition of the migration rates, the temporary migration data imputed from the census indeed provide us an alternative.
The census data allow us to separate the gross migration into several groups by educational level, so we could investigate the compositional effect of migration on human capital formation and economic growth. Furthermore, the 1990 census recorded the total migration from 1985 to 1990, and the 2000 Census recorded the total migration from 1995 to 2000. According to the background discussed in Section 2, the large-scale migration between regions indeed happened during these two periods; therefore, the census-based data provide us a better understanding of the migration during these periods. As both censuses recorded only the cross-province migration behavior in a five-year period, the migration rate imputed from the census data is regarded as 13 For further discussion, see Bond et al. (2001) . temporary migration. 14 However, using the census data also has disadvantages. China has had five censuses since 1953, but only two of them (1990 and 2000) have information regarding migration. Given this, we have the migration rates of only two time points. For this reason, it is impossible to run the GMM regressions for the economic growth equation. Table 6 presents the estimated effects of emigration rates on middle school enrollment using temporary migration data (DATA9000). In this study, we first run the regression for the full sample, and the results of which are given in Columns (1)-(3). Column (1) shows that the emigration rate has a positive effect on middle school enrollment, although this effect is statistically significant only at the marginal level. The composition of emigration by educational level also has positive coefficients on middle school enrollment. In addition, we find that the effect of emigration on middle school enrollment increases with the share of highly educated emigrants. The coefficients on the share of college-educated temporary emigrants out of the total temporary emigrants are consistently significant at the 1% level. These coefficients mean that compared with the base group (emigrants with either primary education or illiteracy), emigration of workers with high educational attainment will help increase middle school enrollment.
The Effect of Temporary Emigration on School Enrollment
Furthermore, the higher the education level, the stronger will such effect be. For example, the temporary emigration rate of workers with college education has the stronger promoting effect on middle school enrollment than that of the emigration rate with high school education.
As discussed in Section 3, the normal graduation age is 12, 13, or both. Therefore, in Column (2), we use another middle school enrollment, which assumes that 13 is the normal graduation age. We still find positive coefficients from all these emigration variables. The coefficients on the variable of the share of temporary emigrants with college education and the variable of total temporary emigrants change little in magnitude. In contrast, for the variables of the shares of temporary emigrants with middle school and high school, notable changes in magnitude have been observed. This indicates that the coefficients on the variables of shares of temporary emigrants with middle school and high school are somewhat sensitive to the selection of normal graduation age, which determines the variation of the dependent variable.
Therefore, we repeat the regression by assuming that both 12 and 13 are the normal graduation ages of primary school pupils. We expect that the estimated coefficients on the variables of shares of temporary emigrants with middle school and high school would stand between those in Columns (1) and (2) . The result reported in Column (3) supports this prediction
Column (3) also shows that the variable of the share of temporary emigrants with college education still has a statistically significant coefficient, and the magnitude of the coefficient has a small increase. At the same time, the gross emigration rate still exhibits a positive effect on the increase of middle school enrollment, as seen in Table 3 . The public education expenditure ratio and income inequality are found to have predictable signs. For the income inequality variable, its coefficients are statistically significant in Columns (2) and (3). The proportion of agricultural population has an unpredictable sign, but the coefficient is statistically insignificant.
In Columns (4)- (6) in Table 6 , we repeat the regressions by restricting the sample within the western and central regions. The results show some changes. Each of the three regressions that uses three measures of the middle school enrollment, respectively, reveals that the coefficients of emigration rates with middle school education become negative, but these negative coefficients are statistically insignificant. In addition, the coefficients of emigration rates with high school education and the gross emigration rates are statistically significant. In terms of the magnitude of the coefficients, results suggest that the relative importance of the composition of the emigration rates has changed to some extent. For example, compared with the data in Columns (1)-(3), the emigration of workers with college education is relatively less important in promoting the middle school enrollment in the source regions.
In addition, as seen in Columns (4)-(6), we still find predictable signs for the coefficients of both the public education expenditure ratio and income inequality. The coefficient of the proportion of agricultural population remains unpredictable, although it is statistically insignificant. Table 7 presents the estimation results of the effects of temporary emigration on high school enrollments by using the fixed effects model. We find that the coefficients of emigration rates of emigrants with middle school education become negative; such coefficients are statistically significant at high levels. When we focus on the sample that excludes the coastal regions (Columns [4]- [6] ), the coefficients of emigration rates with middle school education are still statistically significant and negative. This means that the share of temporary emigrants with only middle school education will significantly reduce the high school enrollment.
Based on Tables 6-7, we conclude that not only the total volume of emigrants but also their educational composition affects the human capital investment in the source regions.
The Effect of Temporary Emigration on Economic Growth
We now investigate the relationships between temporary emigration by educational level and economic growth using the temporary migration data. We only have observations for two time points; thus, OLS regressions with robust t-statistics are adopted in this research. Table 8 shows the regression outcomes.
For the first three columns in Table 8 , we run the regressions using the full sample. In Column (1), the growth rate is regressed on the emigration rates based on the initial output level.
The emigration rate of emigrants with middle school education is found to be positively correlated with the growth rate; in contrast, the other two emigration rates are always negatively correlated with the growth rates. This means that compared with the base group (emigrants with only primary school education or those who are illiterate), the emigrations of workers with middle school education will foster the growth of the source regions, while the emigrations of workers with high school education or better will be detrimental to the growth of the sending regions. The gross emigration rate here is found to have a predictable negative effect on growth, which is consistent with the findings in Table 5 . The positive and statistically significant coefficient of the lagged per capita GDP suggests that there is a divergence between Chinese regions for the period of 1990-2000.
To check the robustness, we then add some controls to the regressions in Columns (2) and
(3). The first is the initial investment rate, which usually needs to be included in the growth regression model according to the growth theory. The second control is the initial average schooling, which is the proxy of human capital. According to the new growth theory, the initial level of human capital is often conducive to growth. Column (2) shows that there is no significant change in terms of the estimated coefficients after including the initial investment ratio. The negative sign of the coefficient of the initial investment ratio is inconsistent with the theoretical expectation, but it is statistically insignificant. The basic results remain even after controlling for the initial level of human capital, as shown in Column (2).
However, the results in Columns (4)-(6) display a dramatic change after we drop the coastal regions from our analysis data. First, the coefficient of the initial output level now becomes negative as the growth theory is asserted, although this negative coefficient is statistically insignificant. This implies that there could be a -club convergence‖ in the western and central regions in China. 15 Second, all three compositions of the emigration rates become positively and statistically insignificantly correlated with the growth rates. The only one unchanged is the impact of the gross emigration rate on growth rate, which still exhibits a negative effect on growth. The robustness checks in Columns (5) and (6) reveal that the main results in Column (4) remain.
The estimates in Table 8 do not seem to be robust enough. One possible reason is that the sample we used is very small and limited, hence inducing sensitive results. Another alternative is that the temporary migration may not be a suitable measure in the context of growth analysis. This is because this kind of migration rate contains a large number of the so-called -floating population.‖ Indeed, most of the -floating population‖ often return to their hometowns even if they were listed as the residents of the destination regions during the census period. Therefore, we argue that this kind of migration has an ambiguous effect on the growth of the sending regions.
Discussion and Conclusion
The impact of emigration on the well-being of the source regions is still a hot debate in the literature on this topic. This paper argues that the impact of emigration on the well-being of the source regions depends not only on the emigration type (temporary versus permanent) but also on the educational attainment of the emigrants. By exploring the Chinese provincial panel data from 1980 to 2005, we examined the effects of emigration on both school enrollment and economic growth of the source regions. Unlike the previous studies, this study distinguishes the effects of temporary emigration from those of permanent emigration.
To achieve the goals of this study, we first employed the fixed effects model to estimate the effect of emigration on school enrollment rates in the source regions. We found that permanent emigration improves the enrollment in both middle and high schools. In contrast, we found that the magnitude of temporary emigrants only has a significantly positive effect on middle school enrollment but does not have a significant effect on high school enrollment. More interestingly, different educational attainments of temporary emigrants have different effects on school enrollments. Specifically, the share of temporary emigrants with high school education positively affects middle school enrollment, while the share of temporary emigrants with middle school education negatively affects high school enrollment.
Combining the results from both permanent and temporary migration, we found that the educational level of the migrants is positively associated with school enrollments. 16 As discussed in the subsection of the background on China's educational system, high school level is a kind of general education in which not much technical (professional) skills are trained. The almost exclusive objective of anyone studying in high school is to prepare for further education and then to take the university entrance examination, though the admission rate of going to universities is low. Thus, with more people migrating out through university education, more students will be encouraged to study high school and eventually take university entrance tests. In contrast, with more people migrating out with a low level of education, say, middle school level, more students will prefer to enter the labor market directly for employment rather than enter high schools. This is something like a demonstrative effect.
Second, we applied the instrumental variable method to determine the effect of emigration on the economic growth within the framework of system GMM. The results suggest that both permanent and temporary emigrations have a detrimental effect on the economic growth of the source regions.
In summary, the empirical results of this paper imply that when designing or evaluating migration policies, not only the classification into permanent or temporary migrations should be considered but also the educational composition of the migrants. Furthermore, the fact that emigration affects school enrollment and human capital formation suggests that we should study not only the economic aspect but the human development aspects as well. absolute values of robust t statistics in parentheses; (4) * significant at 10%; ** significant at 5%; *** significant at 1%; (5) F-statistics present the p-values of the joint tests for variables relating to migration (the first four variables); (6) all regressions include year dummies; (7) middle school enrollment rates are calculated as the share of middle school students to the total population of the same age group (age of 12, 13, or 12-13).
MID1: age 12 is assumed as the normal graduation age of primary school, MID2: age 13 is assumed as the normal graduation age of primary school; MID3: 12 or 13 is assumed as the normal graduation age of primary school pupils. absolute values of robust t statistics in parentheses; (4) * significant at 10%; ** significant at 5%; *** significant at 1%; (5) F-statistics present the p-values of the joint tests for variables relating to migration (the first four variables); (6) all regressions include year dummies; (7) high school enrollment rates are calculated as the share of high school students to the total population of the same age group (age of 15, 16, or 15-16) . HIG1: age 15 is assumed as the normal graduation age for middle school students, HIG2: age 16 is assumed as the normal graduation age for middle school students; HIG3: 15 or 16 is assumed as the normal graduation age of middle school students. absolute values of robust t statistics in parentheses; (4) * significant at 10%; ** significant at 5%; *** significant at 1%; (5) F-statistics present the p-values of the joint tests for variables relating to migration (the first four variables); (6) all regressions include year dummies.
